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FOREWORD

This report represents a cunsolidation of advances in the
development 'he technology of job performance aids for organiza-
tional maintenance made by the Advanced Systems Division of Air
Force Human Resources Laboratory under Project 1710, '"Training
for Advanced Air Force Systems", and under Project 1127, "Vietnamese
Air Force (VNAF) Job Performance Aids". This re'port- provides speci-
fication and necessary guidance for multisoure.- procurement of fazlly
proceduralized job performance aids for organizational maintentance of
Air Force systems for use in future exploratory, advanced and engineer-
ing development efforts and provides a model foi the preparation of
official military specificatiens for this type o1 data.

The specifications presented in this rep, ,t were adopted from
Mil-J-83302, Job Performance Aids Advanced-Type for VNAF Organiza-
tional Maintenance, as a model for procuring job performance aids
for USAF systems. Mil-J-83302 was produced as part of Project 1127
by Applied Science Associates, Inc., Valencia, Pa. cnder contract
F33657-71-C-0279 with the Aeronautical Systems Division. The speci-
fications apply the findings of pravious studies of performarce aiding
Pponsored by the Advarced Systems Division under contracts AF33(615)-
1137, AF33(615)-3699, F33615-68-C-1479, F33615-69-C-1527 and F336'5-
70-C-1500 with Applied Science Agspciates, Inc. and sDonsored by the
Aeronautical Systems Division under contract F33657-70-7-0773 with
XYZYX Information Corporation, C mnoa Park, California. Work on
Mil-J-Z 3302 was begun in Septemb 1 3970 and completed in December 1970.
Work on the adaptation was begun In September 1971 and completed in
December 1971.

Dr. John D. Folley, Jr. of Applied Science Associates, Inc. was
the principal investigator. Mr. Feid P. Joyce was the project director.
Dr. Jo.-n P. Foley, Jr. of the Advanced Systems Division was the Task
Scientist and Major Jay B. Day of the Aeronautical Systems Division was
the contract monitor. Mil-J-8330: was adopted for this technical report
by Donald L. Thomas of the Advanced Systems Division, AFHRL (TRT).

The report was submitted by the authors in December 1971-

The technical report has been reviewed and approved.

GORDON A. ECKSTRA.D, Ph.D.
Chief, Advanced Systems Division
Air Force Human Resources Laboratory
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ABSTRACT

This report supplies a model for specifications for the preparationof Fully Proceduralized Job Performance Aids for *tse operational mainte-nance of Air Force man-machine systems. The model reflects the researchfindings of AFHRL and other DOD agencies concerning maintenance data.l has the unique feature of requiring that' certain subproducts necessaryfor the development of this type of data be preparad in a standard format
and submitted for review by che procuring agency. These subproducts
include items such as a task identification matrix, task inventory, atask description index and management matrix, and task step data details.
The aids to be developed from these specifications are for the organlza-tional maintenance of aay man-machine system and support the performanceof the following maintenance functions: checkout, alignment, repair,
adjustment, calibration, malfunction iqolation and the removal and replace-ment of malfunctioning equipment 'L, It calls for the preparation of
the aids in several options of job ide format.
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SUMMARY AND COWCLUF1'ONS

PROBLEM:

A series of reseatch effortn conductei by the Air Force Awadn
Resources Labozatory has resulted iu the de'-dlcpmený oi a nw type
of maintenance data known as fully procedura3:zed 'ob performance
aid3 (JPAs). AvailaLlc evidence suggests that -e &pplication of
fully proceduralized JPAs to tht maintenanr of A1i Force systems
will significantly increase maIntenanct effeztiveness. A series
of well A-fined procedures has been dev7eloped for the preparattop

tf the aids. The use of these: procedures is critical to rt e develcp-
ment of effective JPAs. Therefore, it is essential that : contractor
producing JAs be required Lo follow these prc-cdures- To do t'is,
a specification ,s ablihing the procedures to be used in der-:lo3ping
JPAs, es wel. as rhe final product, was needed. in addition, instruc-
tLional materiaig u-re needed to provide guidance for per6ouv preparing
JPAs in accordance with t6e specification.

APPROACH A1ND RESULTS:

As an approach tc the problem, the materials presented in this
three zolure technical report were developed to provide specifica-
tlons and guidance for the deve]opment of fully prcceduralized job
performance aids. Volume I provides a draft specification for procure-
went of JPAs, Volume Ii provides guidance for iA developers, and
Volume III provides guidance for Air Force data managers charged with
the respcnsibillty for monftoring the development of JPAs.

1The present volume, Volume I, provides draft specifications for
the development of fully proceduralized JPAs for the organizationai
maintenance of man-macenie systems. It requires the development o7
JPAs for all maintenance activities performed at the organizational
level. These include remove, ieplace, checkout, align, adjust,
service, and troubleshocting activities. The specification differs
from most specifications in that it requires that ccrtain procedures
be used and that certain subprcducts be produced in the developmen:
of the JPAe. The most important of these is the maintenance task
analysis. The procedures ana subproducts are required to insure that
the contractor fo7lows the JPA methodology and for updating the JPAs
at a later date.

The drait specification contained in this volume was a&,pced
from Mil-J-83302, Job Performance Aids, Advanced Type, for 'vNAX
Organizational Maintenance (USAF). The draft specification differs
from H!l-J-83302 in the folloving w.iys:

1. A different format for the presentation o)f trouble-
shooting frames has been provided. This format is made optional
for maintznonce :.nstruction frames. Additional format changes (page
size, front matter requirem2nts, etc.) were made as nýcessary to
conform to the requirements of MIl-M-38784.

iv



ýh. :hz requirement for bilingual presentation (English-
V ~haf: been deleted.

.•. 'he specifications for the preparation of trouble-

-. •cng csP.Lln aids havL been deleted.

CONCLUSIONS:

"his rep-rt prlvides draft specifications for the production of
1fu0y procedurplize-i JPAs for t.h organizational maintenance of USAF
systems.

"!e speclfications stress the necessity of a maintenance task
÷inalysis inclueing the preparation of certain subproducts and inter-
- Iiate product3.

-Tis suwaary was prepared by Donald L. Thomas, Training Technology

.n•'.•" dvancei Systems Division, Air Force Human Resources Laboratory.
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SECTION I

INTRODUCTI ON

For a number of years the Air Force Human Resources Laboratory

has conducted a research program li.vestigating methods of improving

maintenance Jata. This research has given special attention to the

improving maintenance effectiveness by improving the quality of the

maizitenance data Frovided to the technician. The goal has been to

deve-lop maintenance data which will enable inexperienced personnel

to perform maintenance tasks at a level of proficiency approaching

that of personnel who are experienced in performing these tasks.

This resv.arch has resulted in the development of a type of maintenance

data cAlled fully proceduralized job performance aids (JPAs). Avail-

able evidence indicates that tlhse aids may meet this goal.

Fully pr'oceduralied job performance aids have several advanrages

oz,'r conventional technical orders. Available evidence suggests that

the use of the aids may improve maintenance effectiveness by:

i. Increasing the reliability of the performance of complex

maintenance tasks.

2. Great2-. reducing training time.

3. Decreasing dependency upon personnel of extremely high

aptitude

4. Reducing manpower requirements.

... Facilitating the transfer of maintenance personnel from

systen tc a different system,.

Fully proceduralized `c0 performance aids are step-by-step instruc-

tions for performing any maintenance taak that the technician may be

assigned. The step-by-:,. - inst-.u.t!ons are accompanied by detailed

illustrations which show the techniciain what the components referred

to in the instructions look like and ,here they are located on the

equipr-nt. The aids are designed to provide the technici;m with all of

-h-- Z~W~-



the information, in one place, that he needs to do the job and in effect

"tell him every move to make"H. The basic concept underlying JPiis is that

it is possible to simplify a job and reduce the cognitive skills required
to accomplish it by "doing much of che technicians work for him in

advance" through a detailed task analysis. Normally when a technician is

assigned to do a task he must decidu w:hat tools to use, what actions hr

must take to do the job and in what seqdence to perform the actions. In

the development of fully proceduralized JPAs, the task analyst makes these

decisions for the technician and incorporates them into the instructions.

The technician does not have to generate the information himself. As a

result, a less skilled, less highly trained individual Lan perform. the

job. A second advantage to this procedure is that the task analyst is in

a position where he has all of the necessary information available, has

adequate time to ccnsider all possible procedures, and is better able to

select the best or optimum prccedure.

PURPOSE OF THIS 7ECHINICAL REPORT

Since the effectiveness of the JPAs is dependent upon the quality

of the information developed and the decisions made during the task

analysis, it is essential that the task analysis be of the highest

possible quality. AF.HRL research has developed well defined proceduv.es

for performing the a'iaiysis and for converting the results into fully

prcceduralized JPAs. Although portions of these procedures have been

described in variouL technical reports, a systematic presentation of

the recuirements and p-ncedurae F- e"',- ping rvo aids - •t -t "n

readil) availabie. This technica; report has beez prepared t' .- meet this

need. The report consists of three volumes:

Volume I - Draft Military Specification for Organizational

Maintenance. This volume presents a draft specification for use in the

procurement of fully proceduralized JPAs for the organ i~..tional maintenance

of Air Force man-machine systems. It provides detailed requirements for

the content and format of JPAs and specifies that certain procedures be

utilized in prepiarlng the aids. The specification differs from most

military specifications for maintenance data in that it spscifies that

cerýTn procedures be used and that certain subproducts be produced. The

procedures and subprcducts are required to insurs that the contractor

2



follows the jPA methodology and to facilitate the updating t~ie JPAs when

required. The specifications provided in this volume were adapted from

Hil-J-83302 (USAF), Job Performance Aids, Advanced Type for VNAF

Organizational Maintenance.

Volume 1I - Developer's Handbook. This volume provide. deLailed

instructions on the procedures used to derehon fully proceduralized

JPAs in accordance with the draft specificatien (Volume I). It is

designed to serve as a basic guide for persons sngaged in the prepara-

rtion of fully proceduralized JPAs and as a sourcebook for personnel

preparing rrograms to train personnal i' develop JPAs. The materials

presented in this handbook were adapted from the handbook, Handbook

for Development of Advanced Job Performance Aids (.iP) in Accordance

with Mil-J-83302 _(SAF).

Volume III -- Data Manager's Handbook. Thts volume provides detailed

guidance for data managers and other personnel charged with the respon-

sibility for procuring fully proceduralized JPAs. It outlines basic

procedures to be used by data managers co insure that high quality "?As

are produ'ced. The materials presented in this handbook were idapted

from the handbook, Handbook for JPA Managers on Review and Asses-;ent

of Advanced TDpe Job Performance Aids Prepared to 1Iil-J-83302.

of The draft specification presented in this volume %as adapted from

Mil-J-83302 (USAF), Job Performance Aids, Advanced-Type, for VNAF

Organizatioual Maintenance. 4Mil-J-83302 was developed for procurement
of 5PAs for use by Vietnamese Air Force Personnel. It was modified as

necessary to produce a draft specification suitable for procurement of

JPAs for USAF systems. The following modifications were made:

1. The requirement for bilingual presentatio~n (English -Vietname~se)

has been deleted.

3



2. The sp)ecifications for the preparation of maintenance dependency

chart based troubleshooting aids (Decision Troibleshooting Aids) have been

deleted.

3. The foriat requirements ha%, been modified to satisfy tie require-

ments of MiI1-M-38784, Manuals, Technical: General Requirements for their

preparation. These changes involv.e page size, security markings, front

matter requirements, etc.

4. An additional format is provided for presentation of the JPA

frames. The new format presents the Listructions Ln a flow chart format.

Use of this format is mandatory for troubleshooting frames ;ince it is

more appropriate for tasks containing many branching instructions. Use

of the format for the maintenance instruction frames is optional.

5. The applicability of the specificatIon has been broadened to

make it appropriate for the procurement of J;As for the organizational

maintenance of any Air Force man-machine system.

The basic requirements v'- Mil-J-83302 are retained in the draft

specificdtion. The requirements for the maintenance task analysis

and the production of the subproducts and intermediate products aze

considered to be -.ssential fur the production of effective JPAs and

have been retained in the draft specification. in addition, the

requirements for illustrations, writing, organization of materials

into sections, division into volumes, and indexing have been retained

unchanged.

4



SECTION' II

DRAFT SPECIFICATIOn,'
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Military Specification

JOB PERFORMANCE AIDS, FULLY PROCET.URALIZI..,,I FOR ORGANIZATIONAL MAINTENANCE

1. SCOPE

1.1 This specification establishes the requirements for content and
format of fully proceduralized technical data called job Performance
Aids (JPAs) for organizatioual level maintenance as delined in AFM 66-1.

't includes requirements for intermediate data produt-ts -elated to JPA

preparatioz, and acceptance.

2. APPLICABLE DOCUMENTS

2.1 Government Documents. The following documents, of the issue in
effect on the date of Invitation for bids, or request for proposal,
form a part of -his specificati:?n to the extent specif'ed herein.

SPECIFICATIONS

iu litary

MIL-M-38730 Manuals, Technical: General
Requirement for Preparation of

MIL-M-38?84 Manuals, Technical: Genei .L
Requirements for Preparation nf

MIL-P-38790 Printing Production of Technical
Manuals: General Requirements for

PUBLICAT IONS

Mi1.litary

AFM 66-1 Maintenance Management

AFSCM 375-5 Systemus Engineering Managem.nt
Procedures

AF TO 05-5-1 AF Technical Order System

AF TO 00-20-5 USAF Vehicles and Base Maintenance
Equipment

MIL-STD-17B-I Mechanical Symbols (Other Than Aero-
23 January 1963 nautical, Aerospacecraft and Space-

craft Use)

6



MIL-STD-17B-2 Mechanical Symbols for Aeronautical,

23 January 1963 Aerespacecraft and Spacecraft Use -

Part 2

MIL-STD-806 Gra:phic Symbols for Logic Diagrams

2.2 Other Puilicatios. Tho follo,:ing documents forni a part of tl;s

specification to the extetit specifled herein. Unless otherwise indi-
cated, the L'test military approved issue in effect on date of in,=i-

tation for b'is, or requeZ;c for proposal. shall apply.

USAS Y14.15 Electrical Diagrams

USAS Y32.2 Graphic Symbols for Electrical
and Electronic Diagrr~ms

USAS Y32.15 Electrical and Electronic Reference
Designations

3. REQUIREMENTS

3.1 Use of Color. The use of any color except black is e--licity

prohibited.

3.2 Maintenance Task Analysis

3.2.1 Task Data Coverage. Task analyses shall be prepared in accordance

with the :equirements of 3.2 for all maintenance functions Dp-formed at

the organizational level of maintenance for all subsysLems.

3.2.2 The -following suhproducts shalt Se prepared in accordance with the

requirements 7pecified herein:

a. Task Identifieation Matri> (TIM)
b. Task _nventory
c. Task Description Index and Management Matrix
d. Test Equipment and Tool 1? ;e Document
e. Task-step Data DeLails

3.2.3 Datz Sources. The fclio;ing types of docur.entation shnll be
consulted in preparation of ".',e maintenrnce task analyses. T;,e most

recent issues at the time the task analysis is performed shall be used.

3.2.3.1 New Systems. These docutments are defined in AFSQ-M 375-'.

a. Functional 7low Block Diagram
b. Requirement A-.location Sheet (RAS)

c. Trade Study Report
d. Time Line Sheet
e. Sch,,matlc Blo "k Diagram
f. Design Sheet
g. Facility I.,tef&.e Sheet

7



IB
h. End Item Maintenance Sheet (Manual)
i. Maintenance Sheets (Automated)
j. Maintenance Loading Sheet
k. Maintenance Ground Equipment (MGE)

and Aerospace Ground Equipment (AGE)
1. Personnel Utilization Sheet
m. Calibration Requirements Summary

.. 2.3.2 Existing Systems. The following data sources in addition to
those specified in 3.2.3.1 shall be used when maintenance task analysis
is undertaken on systems that are in the operational phase.

a. Technical Orders (TOs)
b. Engineering Reports
c. Standard Operating Procedures (SOPs)
d. End Item Parts Inventories
e. Special Tools and Test Equipment Manuals
f. Illustrated Parts Briakdown (IPB)
g. Other Drawings; e.g., photographs. engineering drawings, etc.
h. Field Date; Maintenance technicians experienced in the mainte-
nance of end items at the organizational level shall be consulted
in the preparation and verification of the maintenance task analysis.
In addition, maintenance operations on the end items shall be
observed as necessary if other daca sources are inadequate.

3.2.4 Duplication of Effort. The preparation of maintenance task ana-
lyses to support job performance aid development shall not result in
dLplication of effort. Valid data which have already been prepared as
part of system development shall be used where available and applicable.
The data shall be incorporated in the task ana~ysis by reference.

3.2.5 Use of Computer. The use of a computtc for data storage and
retrieval is acceptabie. Data formats specifiei in this section (3.2)
may be modified for computer use so long as the information requirements
and deliverable data requirements of this spectfictition are met.

3.2.6 Task Idertification Matrix. A Task idetrilcation Matrix (TIM)
shall be prepared in accordance with the following requirements:

3.2.6.1 Hardware Entries. The item entries *-r the matrix (i.e.,
7ow teadings) shpll be obtained from the sourcec identified in 3.2.3
ana formatted in accordance with the instructions oelow. Hardware-
related terms shall be used as defined in 6. NOTES.

3.2.b.2 Hardware Formats and Codes. The names for subzystem, equip-
ment, group, etc., items shall be entered in the rows of zhe TIM as
illustrated in the example in Figure 1. A unique code desiination
shall be assigned to each row entry. A numerical code is ilbzstrated
in Figure - and may be used as guidance. In this code, each hardware
item is assigned a number which uniquely idcntifies the item by %ane
and level. Eight fields are provided in this code, each fteld cor--
responding to a lcyel !n the hardware end item hierarchical lists.

6
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tn t nan~cc

1unct ions .y 2 3 4 13

System .
Hardware 2 0 ..4
Levels• ...1 3 ..

12. Lancinug gear "bsytstem .I

-13. CaunJ cation subsystem 0 T

13.1. Traninittina station 0 C . 0 TL 0
13.1.1. Modulation equipment 0 0 " 0 TL T
13.2.1.0.1. Power Suply 0 _ 0________
13.3.1.0.2. Mod Unit -0 0 0 0 013 .1.1.0.2.1. Speech amp . .. 0 00 0 T

S13.1.1.0.2.2. FSK 0 0 0 0 T

1T3.1i. . Tra7*;iting set 0 0 0 _ _T _ 0

13.1.2.1. TrimsxI,tter 0 T 0( ) 0-1 -3.1 2. , .- oso .. T 0 .1 0 T
13.1.2.1.1.1. Sg0 T 0 0 0 _ 0

13.1.2.1.2. Driver .. T 0 0

13.1.2.1.2.1. Milt 0 __0 0 O -

13.1.2.1.3. P,.A. unit 0 T 0 0 |
1.1.2.1.3.1. Buffer T 0o 0

13.1.2.:13.2. P.A. T O O 0
13.1.2.1.3.2.U.1. Pra•ts . . . 0 1- 0' I 0f13.1.Z.2. Antenna groip 1 T5  J 0 j Cf
13.1.2.2.0.0.0.1. Parts . 0 0 0

13.2. Receiving Sttion ItO 0 0 TL -0
13.2.1. Receiving sct 0 0 0 0 TL 0

13.2.2.0.2. TI printer "T " 0 0
14. Navigation rind I

recognition subsvste I -

j 30. Airborne monitor and

recordir8g spbsy•te,

Figure I. Sample T*ak Identification matrix

9
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The code assigned to a hardware item shall reflect its position of
subordination in the hardware top-down-breakdown. The actual hard-
ware subordination shall dictate rhe code level assigned to an item
rather than the traditional definition of `'equipnent group" etc.

3.2.6.3 Maintenance Function Entries (i.e., column headings). The
follcwing terms shall be used ..s defined in 6.2:

a. Adjust
b. Align
c. Calibrate
d. Checkout
e. Handle
f. Inspect
g. Instell
h. Operate
i. Remove
J. Repair
k. Service
1. Troubleshoot

3.2.6.4 Maintenance Function F,rmats and Codes. The names for the
maintenance functi.oins shall be entered in the c'lumn headings for
the TIM, as illus.rated in Figure 1.

The names for eýach of the maintenance func.ions shall be assigned a
code, such as the numerical one indicated in Figure 1.

3.2.6.5 Task Cell Entries. For each intersection within the matrix
the following types of entires shall be made as appropriata:

- no organizational maintenance task of this type is perf,,rmed
on this 2nd item.

T - organizational maintenance tasks of this type are verirrme4
on this end item. indicate more than one task in a cell by
a subscript that shews the number of tasks.

T - a task identified at this end item !evel is part of a task
,erformed at same higher level in the end item list. For
example, a checkout task ideitified at the equipment ievel
may be a subroutine within a subsystem checkout :r be an
integral part ;f it.

TL - the maintenance functlon at this end-item level is n.ade up
cf tasks performed at lower ievels in the end item list.
For example, a checkout at the equipment level may be made
up of individual checkout tasks at the unit level-

I.-



P ~ -5 N - r-

3.2.6.6 Review and Approvd]. The Task 1dtýntification Matriz shall
be. submitted for review and approlral by the Procuiring Agency. The
approved TIM shall define rch;! population of tasks which require the
prepara~ion of job performance aids. Subsequent additions to, or
deletions from, th's task population may be initiated by either the
contractor or the Procuring Agency, bu:t snail !be approved by the
Procuring Agency.

3.2.7 Task Inventorv. The JPA contractor shail prepare a Task Inven-
tory cons~sting cif die list of aHl tasks performed at tho- erganizational
level on the end items in the Task Identification 11atrix.

3.2.7.1 Task Stat-2ment Formats and Coces. E'-ch task statement shall
be made Ji' of the name and code of onc end iteT combined with one

qintenance fun~ction name and ecie from)L the Tauk Identification
.. trix. To the nine-f ield code for the end itema and maintenaaice
functions. a tenth rAeld uhai.1 be added for the task statements.
Figure 2 indicates how thi.s may be, done.. Use ot Lhe ten-field code
permits each task statem~ent to be assig6ned a unique number.

3.2.7.2 Reviev and Approval. rhe Task Inventory shall~ be docuwrvnred
as a working paper by the JPA contractor and trade available for review
by the Procurii~g Agency.

3.2.8 Task DescriptiL..n Data Base. The JPA contractor shall either collect
or generate, as required, task description data for each of the tasks in
the Task Inventory. The task description data base is composed of the
muaterials prepared in acctirdance with paragraphs 3.2.9 through 31.2.10.

3.2.9 Test Equipment and Tool Use Form. This document provides detailed
information on the use of test equipment and tools in cLoniucting mainte-
nance tasks. It shall be prepared by the SPA contractor in accordance
with the requirements which follow.

3.2.9.1 Each item of test equipment an~d each special tool used in
any maintenance task shall be listed, A special tool is an-. tool
not in the mechanic's normal tool kit, as defined by the Procuring
Agency.

3.2.9.2 Ax! functions for which each test equipment or special tool
is used in performing the maintenance taska in which they are used
shall be listet! opposite the name of each item.

3.2.9.3 Opposite each function shall be listed the classes of specific
information to be included in the HPA whenever any of these functions
occurs in a task. Vh.ic fi4 deteninat of vhat info:rmati.:, is to
he included will be made by the contractor on the basis of inforpa~cion
provided by the procuring agency about the capalbilitietF of the expected
users of the SPA. The kind and level of detail of the infcrmation

2 shall be such that a typical user would be able to follow the instruz-
tions -nd perform the function, but shall be stzch that information the
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Task Name

13 00 CO 00 00 00 00 00 04 01 Checkout communication subsystem

13 00 00 00 00 00 00 00 Oa 01 Operate com•wunication subsystem

13 01 00 00 00 00 00 00 04 01 Checkout transmitting staticn

13 01 00 00 00 00 00 00 08 01 Operate transmitting station

13 101 01 00101 00 00 01 09 01 Remove Spark Plug 91

02 Remove Spark Plug #2

03 Remove Spark Plug #3

04 Remove Spark Plug #4

'etc.

Figure 2. Examplus of Task Statements ann ,-d'.ds
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user can reasonably be expected to know at the tize of task performance
TP is not included in the JPA. Figure 3 illuatrates properly prepared

exitries on 6e Test Equipment and Tool Use Form.

3.2.9.4 Review and___A Rva____ . The tust Eqitpment and ToI Use Form

shall be s-b-mitted to 0-e Procuring Agency, as directed, for review
and approval.

3.2.10 Task Des__ription Index a_ d Manaeent Matrix. This documentshall be in the genera] format illustrated in Figure 4 and shall contain

the following information.

= 3.2.10.1 Row Headings. The task statements and codes of the Task
Inventory shall be entered as row headings in the matrix in the same
order as listed in the Task Inver tory.

3.2.10.2 Column Ueadings. The columns of the matrix shall be headed
by the types of data iaquired for each task as specified in 3.2.10.3.
These headings shall be arrayed in the order listed in 3.2.10.3.

3.2.10.3 Specific Task Description Data Require,!. The following in-
firmation shall be entered or referenLed for each task on the matrix
under the colum,: headings as indi.cated. Entries shall be in 2ccor-
dance with 3.2.10.4.

a. Equipment Description and Operatior. (Column A). The appli-
cable sections of Technical Orders and other system documents
which describe the physical characteristics and tale mode of
operation for the item of equipment on which the task is per-
formed shall be identified and referenced.

b. Equipment Drawings (Column B). fhe applicable drawings in
Technical Orders and other system documents which illustrate
the location of the items of equipment within the aircraft en
which the task is performed shall be identified and referenced.
These include: 1) general aircraft locators, 2) specific air-
craft locators, 3) item enlargements, aný 4) exploded drawings.

c. Equipment Configuration Applicability (Column C). The appli-
cability of the Task data to various equipment configurations
(MIL-M-38730). If the data applies to all configurations, the
word "all" shall be entered. Any unique or distinguishiag features
among aircraft series shall be Identified and described.

d. Test Equipment and Special Tools (Column D). The test equip-
ment and special tools required for task performance shall be
identifCed. A separate Test Equipment and Tool Use Form (3.2.9)
shall be prepared to provide the required infnrmation. References
shall be made in the matrix to the applicable sections of this
document.
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Name and Number of Functions Information about
the Item Uses to be Included

In Job Performance Aid

Oscilloscope Meaviire 1. All :-GDe control
545A settings.

2. Step-by-step procedure.
3. Illustration of proper

waveform.

4. Com.putation iorfeula
showing what readings
to enter.

Torque Wrench Tighten fasteners to 1. Illustration oz wrench.

specified eorque nt Illusaration of rangeS~setting.
3. Illustration of wrench

in po!ýitizn.

4. lllvý;tration of pointer

indicating proper :orque.

Figure 3. Sample Test Equipment and looi Use Form-

[1



Task Anelyst Page No. ___

Task Descriptio1 A B C
"%.. ContentI

Task Categories r_ >ý

Inventory

-,t

i u_ _ _ _ _ _•as S

Figure 4. Sample of Task Description Index at.C Management Mtatrix
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e. Supplles (Column E). The expendable items and support materials
shall be identified. Sealants, lubricants, replacement lamps, and
"maintenance in progress" tags are examples of expendable items.
The Federal Stock Numbers shall be included when available. The
quantity and size of each expendable item shall be included with the

list of Items. Codes shall be developed for these items so that they
can be employed to update the Job Guides.

f. Personnel Required (Column Fl). The minimum number of technical
personnel required to perform the maintenance task shall be identi-
fled. Each of these technicians shall be identified by job title
and level(s). The specific task steps that each must perform shall
be identified and keyed to the task step narrative descriptions in
Column K2. The locations of each of the technicians when performing
the task shall be identified; :.g., Technician A is in the cockpit,
Technician B is on the ground at the tail of the aircraft, etc. The
communication requirements between technicians shall also be indi-
cated, including the method of communication, the information exchanged,
and the task steps at which the exchange takes place. The latter data
shall be keyed to the task steps in Column K2 in the matrix.

g. Specialists Required (Column F2). The requirements for special-
ists to perform a task, or task steps, or to assist the maintenance
technicians in performing a task shall be identified. The special-

ists shall be identified by job title and level(s). The tasks or
task steps 4hich they are required to perform and the communication
requirements between the specialist and maintenance technician shall
be identified and inserted or referenced in Column F2 of the matrix.
References to task steps ore to be keyed to Column J2.

h. Equipment Condition (Column G). The state or condition of equip-
ment that must exist before the task is performed shall be stated.
For example, an aircraft must be on hydraulic jacks before remGving
the shock strut.

i. Notes, Cautions, an.HWarnLngs (Column H). All notes, cautions,
and warnings that apply to the entire task shall be identified as
specified in MIL-M-38784.

J. Replacement Parts and Illustrated Parts Breakdown (Column I).
for those tasks which require replacement parts, these parts shall
be identified by name and number. In addition, the applicable
figure in the Illustrated Parts Breakdown shall be referenced by
Technical Order number and volume, figure number, and title.

k. Forms (Column J). Any forms that the technician must fill out
(such as inspection reports, trouble reports, and maintenance logs),
shall be identified. Each reference shall include form number and
title, and the source of instructions for filling it out (e.g.,
AFTM-O0-20-5)

16



1. Task Initiation (Column Ki,. The contractor shall provide the
following data related to the fa':tors which require that a task be
performed:

(1) Whether the task is 1) initiated on a scheduled basi3
such as the result of performing a preventive maintenance
(PM) routine, or 2) performed as a result of a write-up by
the pilot or other crew member which describes some malfunc-
tion that the flight crew has discovered, or 3) discoveted to
be needed, as a result of performing other tasks (such as
inspection or checkout tasks). The precise basis for task
initiation shall be identified, such as the malfunction symp-
toms identified by 2 flight crew member or the schedule (e.g.,
daily, wonthly, etc.) which is to be followed.

(2) Whether the task being analyzed is normally initiated as
a result of performing some prior task, or set of tasks; i.e.,
is it a part of a sequence or a branching from other tasks?
The prior task (which should also appear in the Task Inventory)
shall be identified by name and code.

m. Task Steps (Column K2). If detailed descriptions of task steps
are available ii documents, and if the analyst is assured that the
descriptions validly represent the steps, and if the information
meets the requirements set forth below, then he shall reference the
documents, which thus become part of the Referenced Data Base. If
the steps are not adequately documented, the contractor shall develop
the required data in accordance with the following requirements, and
reference to this Created Data shall be entered in Column K2 of the
matrix. Special requirements for developing task steps for trouble-
shooting tasks are specified in 3.4 and 3.5.

(1) The task steps shall be arranged in the order in which
they are performed.

(2) Any requirements for the specific timing of task steps
shall be identified.

(3) Verbs shall be selected from the standard verb list
(See 6.2)

(4) The level of detail with which the task steps are described
shall be based on information about the skill and knowledge
capabilities of the user population, as determined in accordante
with 3.2.11.

P. Tolezances (Column M3). Task steps which require the adjust-
ment, alignment, or calibration of an equipment item to a speci-
fied numerical tolerance shall be identified, and the numerical
values shall be enLered or referenced to the appropriate task
step in Colurmn K2 of the matrix. Measuies shall be expressed in
units appropriate to the equipment item involved; e.g., use decimal
units with feeler gaugeis.
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o. Specific Notes, Cautions, and Warnings (Column K4). Specific
notes, cautions, and warnings shall be referenced to the step to
which they apply.

p. Repetition (Columan KS). Task steps which are repeated, such
as adju.stment of several identical items of equipment, shall be
identified, and the requirements for such repetitions shall be
enter6d cr referenced into the step or steps to which they apply.

q. Hvitiple Technicians/Specialists (Column K6). Any references
to r,=Itiple technician or specialist requirements (identified in
Columns Fl and F2 of the matrix) shall be referenced in Column K6
for the step or steps to which they apply. The same entry that
appears in Columns F1 and F2 will be repeated in Column K6.

r. Maintenance Suppozt Information (Column K7). Any additional
Sinstructions that are required for performing the task that are
not appropriate for inclusion as instructions in the job guides
shall be identified and referenced.

s. Special Instructions and Standard Operating Procedures (Column
KB). Those tasks which require special instructions, such as how
to perform a dye penetrant test, or which consist of standard
operating procedures (SOPs) shall be identified and the source
of such instructions referenced or the data entered.

t. Follow-On Tasks (Column K9). Those tasks which are not com-
plete work units in themselves and therefore require the perform-.
ance of an. additional task(s) (i.e., follow-on maintenance) to
return the aircraft or s '-system to a ready state or to a safe
conditiin shall be ident tied and the task or task alternatives
which follow shall also be identified. The names and codes for
such follow-on tasks shall be entered.

u. Task P.epetition (Column KlO)t. Those tasks which are repeated
on different equipment items or at different times on the same
equipment item shall be identified and the requirements for such
repetition entered or referenced. If there are any variations
between the original and repeated performances of task, these
shall be identified.

v. Task Termination (Column L). The indication of task completion
shall be specified in the following terms to the extent that they
apply:

(1) A given unit of activity is completed, such as the comple-
tion of a specific type of maintenance function (e.g., an equip-
ment item is removed, or the results of performing a checkout
task have been obtained).

(2) The system is no longer ir. a "down" condition.

(3) The aircraft or subsystem is not left in a condition that
is dangerous to equipment or the user.
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(4) Performance of the last task step results in a decision
point, at which the maintenance technician must decide on the
appropriate next task to be performed.

w. Nutes (Column M). The task analyst shall note any information
in this colunm. on the matrix form that is pertinent to understanding
and interpreting information in any of the other columns.

3.2.10.4 Matrix Cell Entries. The zell entries in the matrix shall
be as follows:

0 - task description category is not relevant to the particular
task statement.

S- insufficient information has been collected for the formulatior
of a cell entry.

Data - short data entries may be inserted direccly into the appro-
priate cell in the matrix, Such data are part of the Created
Data Base.

References - if the data are not entered in the matrix, a reference
to where the data are stored (either the Referenced or Created
data bases) shall be made. This reference shall be sufficiently
specific that, in the case of data which are to be inserted
directly into a job aid, the formatter is able to determine
precisely which dzra are relevant. This may require referencing
to the level of specific sertences or drawing. in some cases,

3.2.10.5 Review and Approval. The Task Description Index and Manage-
ment Matrix shall be submitted for in-process review and comment as
directed by the Procuring Ageicy. The Matrix shall nat be considered
complete until entries have been provided in all information categories
for each item in ti:e Task Inventory. When the matrix is complete it
shall be submitted for review and final approval by the Procuring Agency.

3.2.11 Task-step Data Details. The level of detail of task description
data shall be such that after it is put into proper job guide format, a
member of the user population at the tenth percentile of tnat population
in maintenance skills and knowledges shall be able to follow the job
guide and perform the task correctly.

In order to help ensure that this standard is met, the JPA contractor
shall submit for review and approval, as required by the Procuring Agency,
a statement of the kind of information he will inzlude in the narrative
task data for each of the following types of task actions:

3.2.11.i Discrimination and Perceptions Critical to Successful :,)b
Performance. These include:

a. Observing gross indications, such as a light on ,r off, or a
meter reading in or out of the acceptable band.
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b. Reading quantitative values, such as voltages or pressures

on meters and gauges.

c. Noting relative motion between components, such as the actua-
tion of mechanical linkages.

d. Reading or interpreting scope patterns or wave forms.

e. Noting defects by physical signs, such a3 worn surfaces,
vibration, etc.

f. Presence or absence of distinctive s.ounds.

g. Discrimination of a particular characteristic of sound, such
as normal versus abnormal bearing whine.

h. Discrinination of proper pitch or frequency.

i. Discriminations of odors such as from o'rerheated bearings or
burned insulation.

3.2.11.2 Problem Solving and Decision4-kin_ Critical to Successful
Task Performance. These include:

a. Selectian of appropriate next step or task to be performed where
there are alternatives.

b. Performing calculations.

c. Exercising judgment.

d. Transla~ions or converting data, such as from binary to decimal,
etc.

3.2.11.3 Motor A=tions Critical to Task Performance. These include:

a. Activating binary switches, such as push buttons, toggle
switches, etc.

b. Adjusting ccntinuous controls to specified settings, as the
adjustment of voltage levels on a scope.

c. Setting a mu.ti-position control to a specified setting, such

as the selection of a voltage scale on a scope.

d. Performing coordinated gross body movements, such as required
in positioning an item of hardware for installation.

3.3 Job Guides

3.3.1 CoveraEe. Job 3uides shall be prepared to support all organiza-
tional maintenance tasks identified in 3.2. (Mairntenance Task Analysis
as requiring JPA coverage, with the exception of troubleshooting tasks.)
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S3.3.2 Types of Job Guides. The following types of job guides shall be
prepared:

a. Maintenance Instruction Manual
b. Index to Maintenance Instruction and Inspection Guideline Manuals
c. Inspection Guideline Manual
d. Maintenance Support Information Manual

3.3.3 Maintenance Instruction Manual

3.3.3.1 Contents. Maintenance Instruction Manuals shall contain
illustrated, step-by-step instructions for the perforwance of the
following maintenance functions (as defined in 6.2) on applicable
hardware items at the organiz.-ional level:

a. Adjust
b. Align
c. Calibrate
d. Checkout
e. Handle
f. Inspect
g. Install

S. Operate
i. Remove
J. Repair

3.3.3.2 Volumes, Division Into. There shall be at least one volume
for each aircraft subsystem (e.g., propulsion, electrical, instru-
ments). Each volume shall be limited in size to 300 pages (150
sheets). Each volume shall be identified by an Arabic number.
Each volume shall contain a cover, P title page, a list of effective
pages, a table of contents, and onu: or more sections.

3.3.3.3 Sections. Each section shall bear a title which describes
an activity. Each activity shall consist of a single maintpnance
task or a group of tasks all related to a higher-order maintenance
function, such as checking or adjusting a tiumber of similar hard-
ware items (e.g., flight instruments or door hinges). Each sectioa
shall contain: (a) an Input Conditions page, (b) Replacement Parts
pages, (when required), and (c) pages of instiuctions and illustra-
tions. Sections shall be numbered consecutively within a volume,
and pages shall be numbered consecutively within sections (e.g., the
second section of a volume shall begin with page 2-1).

3.3.3.4 Input Conditions Page(s). This page shall be the first page
of each section. All the information zequired to prepare for the
activity contained in the section shall be contained in the input
conditions page. See Figure 5 for format. The following items shall
be included in the input conditions page.
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ST.O. JPA IH-I(u)H-2-17 TO. JPA IH-1ý0u)H-?-17

-.

REt.VE AND INSTALL TAIL ROTOR REMOVE AN4 INSTALL TAIL ROTOR
PITCH CONTROL QUILL AND ROD PITCH CONTROL QUILL AND ROD

ACTIVITY IgJOEX

INPUT CONDIT IONS

Applicable Serial Nos: Procedure

Replacement Parts 3
All W--IN aircraft (. ( Depressurize Hydraulic

vVSystem
Special Tool, and Test •.etove (All Corvonents) 7
Equý prent: Open Vertical Fin Tail

Rotor Shaft Access
One Maintenance Support Door 7
Information Manual Tail Rotor Crosshead

One tens iometer Assembly 9
One torque wrench, calibrated Sprocket Cover, Sprocket
in irich-gounds Guari, Silent Cha;n and

One 10-poun• weight 'iail Rotor Control Pan II
One feeler gage

Ta•' Rotor Pitch ControlQuill and Rod 13

One M' n.enence in Progress Install (All Con~oner.ts) 15
teg Inspect Tail Rotor
One Circut; 2reake: label Pitch Control " uil

Insall: a nd Rod !5
0 0..J '.: Pitch Control Sprocket.

Grease, MIL-G-25537 Retaining Nut, Pitch
Control Rod. O-Ring and

Pevsonnel Pquired: Two Tell Rotor Control Pan 17

ASs.srant will be required in 0 0 Retaining Plate aid
fo uard cobin, Bearinr Set !9

Crosshead Shin and

Specialist *;ill be required to CrosshOao 21
connect e•:lernal hydraulir, Adjust P:;ch Control

power to aircraft upon request. 0 29

4-1 4-2

Figure 9. Example of Format for input Conditi-,ns Pages
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a. Activity Title. The name of the activity shall appear in
capital letters at the top of the page. Activity titles shall
specify the type of maintenance to he performed (e.g., remcve,
install, adjust) and the hardware item that is to receive the
nm inrenance.

b. Applicable Serial V!umbers. Appiicability of the instructions
to various equipment configurations shall be stated in accordance
with MIL-M-38784. If the instructions apply to all configurations.
the word "all" shall be entered.

c. Special Tools and lest Equj)ment.. All maintenance tasks (e.g.,
install, remove) requiring tools or test equipment not included in
technicians' tool kits shall be identified. The special tools and/
or test equipment n.eeded for the performa•,ce of such maintenance
shall be listed (including the qtzantity of each) beneath the name
of the appropriate task. Common name, specific name, and part
number shall he noted. When tasks require a Maintenance Support
Information Mat."aL. the volume number of the manual shall he listed
here.

d. Supplies. Expendable items and support materials shall be
listed. Sealants, lubricants, replacement lamps, labels, "mainte-
nance in progress" tags, etc., are considereA expendable items.
When the item can be identified by a Federal Stock Number, the
number shall be given. The quantity and size, when applicable,
of each expendable item required to complete the task shall be
given.

e. Personnel Required. The minimum number of personel required
to perform the task shall be stated. The number may include the
primary technician and one or more assistants (to whom verbal
instructions will be cormunicated by the primary technician), or
several technicia,;s for who,. individual instructions are provided
separately in the manual. Following the statement of number of
personnel shall be statements of the task starting position (rela-
tive to the system) of each technician and assistant. Technicians
shall be designated Man A, Man B, etc.; assistants shall be desig-
nated "Assistant". Finally, if any specialists are required fcr
such activities as -iloting the aircraft or connecting external
electrical or hydraulic power, such a requirement: shall be stated,
e.g., "Specialist will be required to operate electrical power
cart." Specialists shall not be included in the nunber of personnel
required to perform the task.

f. Equipment Conditions. Certain activities are dependent upon
the system. being in a given condition (e.g., aircraft must be
on hydraulic jacks before removing the shock strut). These re-
quired conditions shall be stated. Any information per-inent to
safety shall also be included and presented as a caution or warning.
When the required conditions can be obtained by performing other
organizational maintenance ýasks, those tasks shall be indicated as
prerequisites and shall be referenced by volume and page ntuber.
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g. Warnings. Cautions, Notes. Any Warnings, Cautions, or Notes
appllcable to the entire task shall be included as specified in
MIL-M-38784.

h. Activity Index. The activity index shall be a listing of all
maintenance tasks that are performed during the activity and the
corresponding page numbers on which they start. In addition, a
reference to the appropriate page(s) for a list of applicable
Replacement Parts shall be included on the left side under the
heading, Procedure. The corresponding page numbers shall be on
the right side under the heading, Pae.

3.3.3.5 Replacement Parts Papes. When repla':ement parts are required
1)y an activity, Replacement Parts pages shall follow the Input Condi-
tions page, and shall contain the following:

On the left page: activity title; identification of the applicable
Illustrated Parts Breakdown (IPB) or equivalenz and applicable figure
within same; and relatiovship of part name (and illustration callout)
to item number in the applicable IPB or equivalent.

On the right page: on illustration, usually an exploded view, with
callouts to each hardware item included in the list on the facing
page. See Figure 6 for format.

3.3.3.6 Maintenance Instruction Frame. The frame is the basle unit
of maintenance instruction information presentation. A frame shall
consist of two facing pages, with step-by-step narrative instructions
on one page and associated illustrations on the facing ;age.

a. Narrative Instruction Page. This page shall consist of a group
of task steps which are to be performed in an indicated order. The
nomenclature for each hardware Item mentioned in the body of the
task steps shall be accompanied by a callout number, in pareathesis,
-eyed to an illustration of that item appearing on the facing pages.

The writing shall be in accordance with 3.3.7.3. The following types
of task step and information paragraphs shall be used as needed:

(1) Linear Task Step - Linear task steps ae task-steps which
are performed in a fixed sequence (i.e. task step x is always
followed by task step y).

(2) Branching Task Step - Branching task steps contain measure-
ment or observation procedures which, by its outcome, determines
the next task step to be performed (i.e. step x may be followed
by step y or step z depending upon the results of the zheck at
step x). hen a test instrumetic is invcolved, the name of the
instrument and the type of measurement to be made shall be
include'd in the instruction.
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T.O. ;PAIH-I(u)H-2-5 T.O. JPAII4-I(u)H-Z-5

RMOVE, INSTALL AN SERVICE oDMIL CARGO SUSPENSION 0 0

j RepIacent Pas-.s:

Refer to applicable Organiza- 0

tional Maintenance Repair Farts 06nd Speclbl Tools List: ,0

T.55- 1520-210-20P

Figure 449 0 0

Part Item Nos.

External suspension (I) 53
Rnstraint spring (3) 56
Restraint spring (2) 57,
Postraint spring (5) 56

Figure 452 2 I

Part Item Nos. 3

Cargo hook (4) 53 0 0

O00•

0 0
1-3 1-4

Figure 6. Example of Format for Repl.acement Parts Pages
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(3) Reference Paragraph - Reference paragraphs direct the tech-
nician to brancit to a specific page or frame of the JPA.

(4) Notes. Cautions, and Warnings Paragraphs - These paragraphs
contain comments chat emphasize important and critical conditions
to which the technician should attend, as well as the coxrespond-
ing action implications. The requirements of MIL-M-38784 are

appli.'able.

(5) Terminal - Task steps which complete the maintenance activity.

b. Illustration Page. The page facing the maintenance instructions
shall contain an illustration of every hardware item to which refer-
ence is made in the instructions. Illustrations shall be in accordance
with 3.3.7.4.

c. Format. The frame may be printed in either of two optional formats.
The format ro be used will be established by the procuring agency.
Opticn I is recommended for most procurements. The optinal formats
are:

(1) Format Option I: The frame shall be printed horizontally on
two facing pages. The right-hand page shall contain the step-by-
step insLructions in flow chart form. The left-hand page sha].
contain the supporting illustrations. Linear task steps, votes,
cautions and warnings shall be outlined by a single line, one point
thick i•ee Figdre 7A). All other task-steps shall be indicated
Ly 20-30 percent fine screen (85 lines/inch) background (see
Figure 7B). Branching frames shall use windows in the screen
background (see Figure 7C) to indicate expected readings and
tolerance or to indicate the reason foz branching (e.g. to branch
to the correct instruction for aircraft with a specified serial
namber), In order to -'how the prescribed sequence of task steps,

I. Request specialist 4is- ftquest spsciatist ;nstect ushtg votli ter (PSIV-0)
C¢'noct oxternal ol.ctrici and mair cnrtcto.r (2Q . " ,1c. wirst r••ding on
powleOr, . . It,4i..itor (3) Is 0 Or-s

2. Place l0.;-ES b JS switch (5) B RNOzVe pt Y
at tORW, Oti. Set '..M
%*itch (4) to ESS 'S C

3. Op~n GEN & £DJS RESET
circtit orcakor (I,.

A

Figure 7. Sample Task-Step Formats
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the task steps shall be interconnected by arrows. The major pro-
cedure flow line, which runs on from page to page, will be of
three point thickness. The arrows that flow to reference or
terminal frames shall be one point in -hickness. See Figure 8
for an example of a frame presented in this fcrmat.

(2) Format Option II% The frame shall be printed vertically
on two %cing pages with the step-by--step iostructions on the
left-hand page and the associated illustrations on the right-
hand page. The task steps shall be presented and numbered in
the sequence in which the'y are to bc performed. The numbering
of the steps shall begin with one on each page. See Figure 9
for an example of a frame presented in this format.

3.3.4 Index Manual. There shall be at least one index volume for each
series of Maintenance Instruction Manuals, i.e., for ea'1u major system
(aircraft, missile, etc). Each volume shall be linited in size to 300
pages (150 sheets). The index volume shall be Volume I of the Maintenance
Instruction Manual series. If the index is contained in more than one volume,
the volumes shall be numbered 1.1, 1.2, etc.

3.3.4.1 Content. The index manual shall provide systematized refer-
ence information to all activities included in the Maintenance Instruc-

tion Manuals.

3.3.4.2 Organization. Three index listings shall be provided:

a. Major Subsystem Listing
b. Equipment Alphabetical Listing
c. Line Removable Items Alphabetical Listing

3.3.4.3 Major Subsystem Listing. Each major subsystem of the system
shall be numbered as a section within the Index Volume. The sections
(subsystem names) shall be arranged alphabetically and numbered
consecutively from one.

a. Vithin each section the pages shall be numbered consecutively
from one (e.g., the first page of the second section would be
numbered 2-1).

b. Within each section the major subsystem shall be divided into
equipments. Thebe equipments shall be arranged alphabetically.

c. Each equipment shall be divided into Line Removable Items,
which shall be arranged alphabetically.

d. Under each LRI shall be listed the tities (arranged alpha-
betically) and volume and page numbers of all maintenance tasks
performed upon that item.

3.3.4.4 Equipment Alphabetical Listing. Equipments which ha,e a
maintenance activity performed upon them shall be presented in

alphabetical order. Reneath each equipment shall be given the
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Fi;tsre 9. Excamr-le of Format for Maintenance Instruction

Frame Printed in Accordance with Option II

29



titles and locations (volume and page number) of applicable mainte-

nance Zasks. This listing shall be numLered as a section of the

manual (3.3.4.3).

3.3.4.5 LRI Alnhabetical Listing. LRIs which have d maintenance

task performed upon them shall be presented in alphabetical order.

Beneath each equipment shall be given the titles and location
(volume and page number) of applicable maintenance tasks. This

listing shall be numbered as a section of the manua: (3.3.4.3).

3.3.5 Inspection Guidelines Manual

3.3.5.1 Content. The inspection Guidelines Manual shall contain
illustrated step-by-step instructions for the followin. yles of

maintenance (as defined in T.O. 00-20-5):

a. Preflight Inspection (for aircraft)
b. Basic P st-flight Inspection (for aircraft)

c. Phased Inspection
d. Periodic Inspection

The following types of maintenance shalL also be included as required,

as part of the instructions for tce above types of maintenance:

a. Ground Handling. Ground handling shall include such activities
as towing, hoisting, jacking, mooring, and parking.

b. General Service. General service shall include such activitiel

as lubrication, cleaning, fueling and defueling, and paint touch-up.

3.3.5.2 Special Page Requirements. All requirements for front matter,

Input Conditions Page, Replacement Parts Pag.e, and Maintenance Instruc-

tion Frame are idenjtical to those stated in 3.3.7.2 and subparagraphs
thereto.

3.3.5.3 Volumes, Division Into. There shall be at least one volume

for each of the types of maintenance listed in 3.3.5.1. Each volume

shall be limited in size to 300 pages (150 sheets). The volumes shall

be identified by consecutive Arabic numbers in the same series as the

Maintenance Instruction Manuals. Each volume shall contain specified

front matter (3.3.7.2) and one or more sections.

3.3.6 Maintenar.ce Suvport Information Manual. There shall be at least

one such volume for each seti-s of Malntenance instruction Manuals, i.e.,

for each aircraft. Each volume shall be limited in size to 300 pages

(150 sheets). The manual will be volume 2 of the Maintenance Instruction
Manual series.

3.3.6.1 Contents. '.his manual shall contain, but shall not be

limited to, the following types of information:
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a. General system information (dimensions, stations, access,
inspection openings, walkways. etc). This information shall
include brief descriptions of the system, its purpose, dimen-
sions, capabilities, main functions, and subsystems. Informa-
tion shall be presented in the form of charts and tables where
appropriate.

b. Ground support equipment descriptions.

c. Standard maintenance procedures.

d. Othe.7 support information whose format may not be compatible
with the standard Job Guide presentation.

3.3.6.2 Ground Support Equipment Data. Descriptions of all types
of ground support equipment used in organizational maintenance of

the subject system shall be included in this section, together
with instructions for their use. These instructions shall include

all applicable Notes, Cautions, and Warnings, in accordance with
MIL-M-38784.

3.3.6.3 Standard Maintenance Procedures. This section shall describe,
in job guide format supplemcnted with pictorials, applicable general
maintenance tasks such as:

a. Hookup of electrical power
b. Techniques for lockwiring
c. Rig pin insertions
d. Cotter pin insertion
e. Hydraulic power hookup, and
f. Cockpit opering and closing

3.2.6.4 other. (,her types of information wfich may be includýd in
the Maintenance Support Information Manual are:

a. Lub•'ic.nts, description and uses
b. Torque-tolerance data tables
c. Appiicable standards and specifications
d. Part identification information
e. Tables of measures and conversion equivalents

3.3.6.5 format. The JPA contractor shall recom-mnend a format for

approval by the Procuring Agency. The recommended format shall b_1
generally consistent with other formats specified in this aection 3.3.

3.3.7 General Requirements for Job Guides

3.3.7.1 Page Size. The Job Guides, Indexes and Maintenance Support
Information Support Manuals sh3ll be printed on 4 by 8 inch paper, with

an image area of 3-1/2 by 7-1/2 incnes. See Figures 10 and 1i for
page layouts.
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3.3.7.2 Front Matter Requirements. The following front matter and
format requirements apply to all job guides.

"a. Title Page. The information on the front cover shall be as
specified in MIL-M-38784. Thie type of job guide (e.g., maintenance
instructions, inspection guide, etc.) and the major subsystem covered
shall be included in the title. See Figures 12 anl 13 for sample
title pages.

b. List of Effective Pages. The requirements of MIL-M-38784 are
applicable.

c. Table of Contents. The tabie of contents shall be presented

in column form printed vertically on the page. The major subsystem
being addressed shall be specilied, e.g., electrical. Each activityincluded within the manual shall be listed. The number of the starr

page of each activity shall appear to the right of thc name of tne
activity. Beneatý each activity (with the exception of OP CHECK),
there shall be a list of all tasks addressed in the text of the

Smanual for that activity. The wording of the names of the tasks
listed in this section shall be identical with the wording used
within the text. Tc the right of the listed task, there shall be
the section and page number on which it appears. See Figure 14 for
format. The pages of the Table of Contents shall be numbered con-
sec.,. iveiy in lower-case Roman numerals, beginning with i.

3.3.7.3 Writing Requirements

a. Mood. The second person imperative shall be used for mainte-
nance instructions. The third person indicative shall be used for
description and discussion statements. For example, "Torsion link
assembly transmits torsional loads from axle to shock line". The
second person imperative mood is common language, telling the tech-
nician what to do, e.z., Set POWER switch to ON. Articles shall be
excluded for brevity. The third person indicative mood shall be
used primarily in Notes, Cautions, and Warnings. An example is "Man
A starts at flight station and goes to cargo compartment".

b. Sentence Structure. The elements of a sentence should be
arranged generally in the following order: I) subject, 2) verb,
3) object, 4) predicate object, 5) indirect object.

(1) Subject. Implicit only, except when more than one
technician is required.

(2) Verb. Select from verb list that work (or phrase) which
best describes the technician's behavior with respect to the
object.

(3) Object. The specific equipment to which the technician's
behavior is directed.
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Figure 12. Sample Title Page for Job Guides
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(4) Predicate Object. The term (or terms) which qualify the
condition of the object (may not always be necessary).

(5) Indtrect Object. The location of the object (not pre-
ferred over pictorials to give such information).

Example:

• (Subject)- understood (verb) Attach (object) maintenance inprogress tag to .predicate object) pilot's cyclic stick.

This sentence reads: Attach maintenance in progress tag to

pilot's Cyclic Stick.

or

(Subject) Man A (verb) sets (predicate object) MASTER switch
to (predicate object) NORM position on (indirect object) 1FF
control panel. This sentence reads: Man A sets MISTER. switch
to NORM position on 1FF control panel.

When a special tool is called out as part of a step, the step
statement shall be preceded by the word, "using", and the tool
name. For example, Using (tool name) snap-ring pliers (step

statement), pull bushing from hinge. This sentence reads:
Using snap-ring pliers, pull bushing from hinge.

c. Verb List. Verbs used in any instruction shall be selected
from the standard verb list in 6.2. All proposed changes to
,he list shall be reviewed and approved by the Procuring Agency.

d. Noun/Object List. In addition to standard noun lists pro-
vided by the Procuring Agency, a noun/cblect list shall be
developed by the contractor and approved by the Procuring
Agency. Nouns used in any instruction shall be selected from
the approved l'st.

U. Nomenclature. Consistency shall be maintained betweeti the
first and subsequent occurrences of each item of ncmenclature
in a frame. The nomenclature for an equipment item shall be
used in full on its first appearance in the frame. On subse-
quent occurrences, if there is no other name with which it
might be confusei, the nozenclature m~ay be shortened. For
example, the frequency trac.k or test switch may be called the
traek or test switch, test switch or simply svttch if no other
swit,.h his bezn mentioned or illustrated in the same frame.
Simple identif~ing nomenclature may be provided for attaching

parts in text, such as, "Lower attaching bolts". Nomenclature
corresponding to that appearing on the equipment in decals,
engraved lege~nd, nameplates, or other markings shall be stated
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in the tex. exactly as it appears on the hardware, on the tirst

occurrence All hardware items involved in a task shall be
specifically meitioned. Nomenclature containing terms that
refer to the purpose, functions, or nature of an item, and that
are irrelevant to the task requirement shall not be used. For
instance, the spoiler center wing input quadrant need not be
called such in an instruction to insert a rig pin. The presence
of an illustraticn showing the location of the unit enables the
instruction to be written simply: "Insert eig pin in quadrant",
or "Insert rig pin." Modifiers are required only whea two or
more items of the same nomenclature are acted upon in the same
task.

f. Capitalization. The following words and items shall be
capitalized: NOTE, CAUTION, WARNING, INPUT CONDITIONS, SPECIAL.
INSTRUCTIONS, FND OF SPECIAL INSTRUCTIONS, END OF ACTIVITY,
activity title, component names, and control and display titles
as engraved on the equipment. Equipment names shall not be
zapitalized ualess they are so engraved.

g, Numbers. Numbers used in text shall be written out if onL
digit; if two or more digits, rhey shall be written as numerals
(exceptions are test equipment readings and callout numbers).
Equipment markings should always be written as engraved on the
equipment.

h. Tolerances. When tolerances are required, the tolerances
shall be written at the end of the step (torque mounting bolts
to 40 pounds, plus or minus one pound). Measurements shall be
written in the language of the tool used, e.g., thousandths of
an inch are apnropriate if the technician is to use a feeler
gauge; eit;ier Hertz or graticule scale divisions may be appro-
priate (depending upon level of user capability) for a frequency
check with an oscilloscope.

i. Switch Setting Instructions. The following conventions shall
oe adopted for writing instructions with switches. For switches
which hold their posit',in orce they are set, write: Set (name)
switch to (position). For setting several switches, begin 4t the
top left and proceed clockwise - at a maximum of four switches
per step. For springloaded switches which do not hold their
position, write, (a) for a momentary setting: momentarily hold
(name) switch to (position); (b) for a longer action wben a
specific setting is required: place (name) .witch to (position)
and hold vntil (result).

j. Follow-on Maintenance. If, upon -he cnmpletion of a mainte-
nance activity, further mainZenance is required to retur.n the
aircraft to operational readiness, it shall be termed "follow-on
maintenar.ce" and treated in thL following manner:

(11 Thu "Maintenance in Progreso' teg shall not be tereoved
flom its location.
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(2) A caution in the form of the following example shall be
provided, including volume, section, and page reference to
the subsequent task.

CAUTION
Follow-on Maintenance Action Required:

"Install Main Driveshaft" (Vol. 12, p. 4-27)

k. Method for Cross-Referencing. When referring to material
contained elsewhere in the Job Guides, the writer shall provide
the reader with sufficient Information to proceed directly to
the referenced material. This shall be in the form: "Task Name"
(volume-section-page). For example, "Install Main Driveshaft"
(Vol. 12, p. 4-27).

1. Nunier of Maintenance Steps Per Frame. There shall be no
more than seven steos on each instruction frame.

m. Composition of Maintenance Steps. Each step shalJl contain
no more than three sentences, and no more than 25 words. Any
one sentence shall contain no more than 10 words. Where pos-
sible, each step shall contain one or more references to the
accompanying illustration.

n. Method for Keying Text to Illustrations. Each time a part
or location is mentioned in the text, it shall be followed
(parenthetically) by a locator nmaber (callout) on the accom-
panying illustration.

o. Safety Requirements. The text shall contain Warnings, Cautions,
and Notes in accordance with MIL-M-38784, on the page(s) where
applicable.

p. Energizing/De-energizing and Pressurization/Depressurization
Instructions. Frames containing such instructions shall contain
no other instructions.

q, Assistants. Steps for an assistant shall all be written
exactly as those for the primary technician, except they shall
be introduced by the phrase, "request that assistant .

Thcy shall be incorporated in procedures in places appropriate
for proper coordination and smooth flow. Locator information
shall be provided as necessary for assistants.

r. Spec¢alists. Steps for a specialist shall be %aitten exactly
as those for the primary technician, except they shall be intro-
duced by the phrase, "request that (type of specialist, e.g.,
electrician . . .)". They shall be incorporated in procedures
in places appropriate for proper coordination and smooth f1nw.

s. Multi-man Activities. When two or more technicians must perform
more than three steps, procedures shall be prepared separately for
each mwai. Each procedure shall include all steps required o the
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individual during the actIvity. All steps shall be written as for a
solitary technician. Only those steps actually performed by the
individual teechnician shall appear in his respective activity pro-

cedures. Man A's steps shall not be presented to Man B and vice
verse, except in those zases needed to clarify coordination and
conmiuntication.

The cozmiunication instruction shall pick up both men at that point

in the activity where they must cooperate.

Situation I - When one man's step is not to be started until
the second man completes a given step. A note shall be pro-
vided to the first man advising him not to start until a report
in received from the second man. The second man shall be in-
structed to report w. n he completes the given step, and the
instructions shall 'e incorporated in the step. A description
of the nature of the report shall be specified for each report
and each response, e.g., report when ready to observe pointer;
do not start until Man A reports he is ready to observe pointer.

Situation 2 - When one man performs a given step and the seconi
man checks the equipment response to the step. A note shall be
provided to the first man not to start until the second man
reports he is ready. A one sentence description of the equip-
ment action controlled by the step shall be included. A note
shall be provided to the second man indicating that the step is
in response to an action by the first man and to report when
ready. Instructions shall be provided telling when to report.

Situation 3 - When the cooperative step may require repetition
and instructions to repeat the &tep cannot be condensed, A
chort description of the equipment response shall he provided
in a note preceding the step to the man checking the equipment
response. If subsequent cooperative actions are different
from tho.;e in the completed action, they shall be treated
the saine as Situations 1 and 2. If subsequent cooperative
actions are the same -s those of the completed action, the
ground riles for repeated steps or sequences ehall be used.

t. Repeated Steps. Vhen a step has been completed, a second or
third step is accomplished, and it is tKza recessary to repeat

the first step, a reference to the first step may be made. This
method should be used when the following conditions exist:

(1) The step does not involve danger to the technician
or equipment.

\2) The sequence of elements within the step is always the
same,

(3) The step Is no longer than four eleumcits.
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(4) Not more than two steps intervene between the first and
subsequent presentation of the step.

(5) No numerical reference is involved.

u. Special Instructions. A special Instruction may occur %hen
a task is repeated within a volume. To prevert the necessity
for presenting the same task several times iT, the same volume,
it may be designated (on the first occurrence) a special instruc-
tion and referenced when required. Before the special instructions
may be referenced, the following coaditions 3hall be met:

(1) rwo or more steps are rcpeat:ed in secuence.

(2) If reference information is used, tht same reference

applies to each repeat.

(3) The steps are identical except they are applicable to

a different control or display.

The special instruction shall be uniquely titled. It shall be
explicitly labeled "SPECIAL. NSTRUCTION" and the end of the
special instruction shall be denoted by the phrase "END OF
SPECIAL INSTRUCTION".

The special instructions shall be referenced by: "perform,
4 pecial instruction title, (section number - page number),"

i.e., "perform Dye Penetrant rest, (3-4)."

-. Training Note. The writer shall add, where necessary, for
clarity of complex steps in a procedure, a brief description
(25 wores or less) of vhat the technician is supposed to do

and hou the equipment responds. This should be in the form of
a Note which precedes tie task the first t.ime it is written,
This is called a Training, Note.

An examnle of a Training .;ote follows:

N•TTE

Doppler Lock-on is indicated when
indicator light joes out after guiund
.zpeed is sclecten in simulator.

I. Set zI*,M1LATOR GROUND SPEEL
selector to 200 knots. Check tnat
Lock-on occurs withlun 30 seconds.
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2. Check for Lock-on within 30
seconds at each of 4 other ground
speeds: 240 knots, 280 knots, 320
knots, and 400 knots.

To repeat this entire task at a later time, simply write a
single task step using the descriptive title:

1. Perform doppler lock-on check.

Obviously, some judgment has to be exercised in deciding when
to employ a Training Note based upon whether a task is very
complex or repeated often enough to make it worthwhile.

w. Actv 4.ty Endings. The phrase "END OF ACTIVITY" shall appear
at the end of each activity, also for each man's pages within a
combined package. Within a task (e.g., remove nose cow! and
seals), the phrase shall not appear between LRIs.

x. General Safety Provision. An activity ending shall not leave
any portion of the aircraft in an inoperable or dangerous condi-
tion without adequate warnings being provided for all individuals
likely to be affected.

y. Review. When 20-25 percent of Job Guide manual text has been
written, a 10 percent sample of material prepared by each writer
shall be selected at random and tested to assure: a) compliance
with writing requirements; and b) that content accurately and
completely reflects the information developed in the task analysis
as specified herein. Evidence that this review has been performed
including certification by each uriter that appropriate feedbaLk
has been provided him shall be presented as a working paper to the
Procuring Agency for review and approval. Approval must be obtained
before 35 percent of the text is complete. Government participation
in examination of materials other than the working paper shall be at
the government's option.

3.3.7.4 Illustration Requirements. Only line artwork shall be pre-
pared. Line weights shall be of sufficient density to reproduce
sharply and clearly at the final reproductiot. size. Line artwork
shall be prepared such that azalid or equivalent copies of the original
artwork can be obtained.

a. Level of Detail. The illustration page shall present only the
equipment to which the actions on the facing page refer, plus suf-
ficient surroundings to permit swift localizaLion of the pertinent
equipment item or part. If all Illustrationr required to support
a page of text will not fit on a single page, the text must be put
on two or more pages, each with its supportirg illustration page.

b. General Locator. When an equipment item is first illustrated
in an activity and its location has not yet becn specified, a
general locator illustration sh.all be used to identify the

43



location of the equipment item of concern on the system. The
specific item shall be shaded black in the general view, and
a locator arrow shall be drawn from the shaded area to a more
detailed view, See Figure 15.

c. Specific Locator. Specific system locators shall represent
satellites of the general locator and shall be located no closerthan 1-1/4" from the general system locator.

d. Item Enlargement. Enlargements of hardware items shall repre-
sent satellites of the specific system locators. Item enlatge-
ments, when arranged around a specific locator, shall be spaced no
closer than 3/8 inch from each other and from the specific locator.
The layout shall be arranged in a planetacy system with the general
locator as the focal point. See Figure 16.

e. Exploded View. An exploded view may be necessary to illustrate
the proper interrelationships of parts. Exploded parts shall be
shown on a dash.:d line to indicate their actual location as shown
in Figure 15.

f. Interconnecting Arrow Symbology. Arrows leading away from the
general locator to specific locators, or away from specific locstors
to enlarged views shall be unnumbered, tapered, with open body, and
shall point to the specific locator or item enlargement. The area
being enlarged, which is located at the base of the arrow, shall be
shown as a solid black area on the general locator illustration.
The enlarged view shall be located within 1/4 inch of the locating
arrow head. Figure 15 illustrates the proper style and use of
arrows with the general locator illustration.

g. Callouts. Specific features of interest shall be pointed out
on the item enlargement with callout lines. No more than seven
callouts shall be used on any enlargement. An arrow shall connect
the callout number to the correct point on the illustration. Call-
outs shall be limited to only those used in the instructions on the
facirg page. The arrows and heads shall be paratone type 44001 or
a diructly interchangeable equivalent and shall point to the feature
of interest, covering as little of the illustration as possible.
Figure 15 illustrates the proper style and use of callouts with item
enlargements.

h. Numbering of Callouts. The callouts on an illustration page
shall be consecutively numbered. Callout numbers shall begin on
the drawing at approximately the three o'clock point and proceed
clockwise around the firsz functional segment enlargement and
clockwise from item to item around the page.
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Figure 15. General and Specific Locator Illustration
with Item Enlargement and Exploded View
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Figure 16. Planetary Locator illustration Layout

46



i. Orientation Direction Arrows. Arrows indicating the line of
regard with respect to the aircraft shall be included in illus-

V trations where they may effectively substitute for general locators

or where otherwise necessary.

3.3.7.5 Typography and Lettering. These shall be as stated in
Table I.

3.3.7.6 Numbering of Volumes of lob Guides. Job Guide volumes

shall be numbered as follows:

Volume I. Index manual. If more than one volume is required
they shall be numbered 1.1, 1.2, e',.

2. Maintenance Support Information Manual. If more
than cae vlume is required they fhlll be numbered
2.1, 2.2, etc.

3.-n Maintenance Instruction Manual. Volumos .shall be

numbered con-.ecutively, e.g., 3, 4, ', etc.

n+l-N Inspection Guidelines Manual. Volumu.- shall be
numbered consecutively starting with tie next
number in the series following the final Mainte-
nance Instruction Manual.

3.3.7.7 Security Classification Markings. The requiruIients of
MIL-M-38784 are applicable.

3.4 Fully Proceduralized Troubleshooting Aids

3.4.1 Coverage. Fully Proceduralized Troubleshooting Aids shall be
prepared for every Troubleshooting task in the Task Inventory. (3.2.7)

3.4.2 Intermediate Products. The following intermediate products
-.hall be prepared.

I- List of Components and Failure Modes
b. List of Functions
c. Lqst of Function Failures
d. FunLuional Unit Implications of Function Failures
e. Malfunc-tion Symptoms
f. Componenz Block Diagrams
g. Action Trets
h. Draft of Checkout Procedures
i. Reading and To'erance Data Collection Form

3.4.3 Final Products. F'xlly ProceduraliLed rroubleshoocing Aids shall
consist of the following t~o types of volumes:
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Table I. Typography and Lettering for
Job Performance Aid Pages

Use Face and PoInt Site j Case

Security 14 Point (Final Size) Upper
Classification Eton Bcld or Equivalent

Figure Titles

Illustration 12 Point (Final Size) Upper

Orientation Extra Bold Sans Serif

Callout Numbers

Alphanumeric
Designators
(Blocked Schematic)I 18 Point (Final Size) Upper

Extra Bold Sans Serif
Block Letters

De3ignating
Paragraphs
(Keyed Text)

Chapter and
Section Titles

UpperNote, Caution, andUpe

Warning (Word Only) 10 Point Futura Light or
Equivalent, Never Reduced
More than 40 percent in
Final SiAze

Body and All Other Upper
Written Matter an d
and Lettering lower
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3,4.3.1 Troubleshoot.j A!4id Volumes. The-e shall contain complete
step-by-step instructions and supparrng iliustrations for trouble-
shooting tne subject e-,ipment. Tie troubleshooting frames shall be
presented in the format described is Option I in paragrp-'ý 3.3.3.6.
See Pigures 17 and 18 for examples of troLLleshootick 1rames presented
in ;'•" •ormat.

3.4.3.2 Index Volume. One index volume shall be prepared, covering
the Troubleshooting Aids for one system. Within this volume,
troubleshooting procedures shall be indexed by subsystem (e.g.,
propulsion, navigation, avionics) and functional unit (e.g., gyro
compa.'ss, emergency transmi:ter), by indicator, by lights, by circuit
breakers, by sight gauges, and by malfunctions.

3.4.4 Organization. Fully Proceduralized Troubleshooting Aids for an
aircraft shall be organized into a series of volumes, and the volumes
into sections as specified in 3.3.3.2 and 3.3.3.3, with the following
modifications:

a. All activity titles shall begin with the word "troubleshoot".

(3.3.3.3)

b. There shall be no Replacement Parts page. (3.3.3.3)

3.4.5 List of Components and Failure Modes. A tentative list of all
ways in which all end items in the Task Inventory can fail shall be
prepared. Figure 19 shows a partially completed sample of a List of
Components and Failure Modes. Requirements for preparing this list
are as follows:

a. Component. This column shall contain the end items associated
with "Troubleshoot" tasks in the Tack Inventory. (See 3.2.7)

b. Part Number. Part numbers are the unique identific3tion numbers

assigned to components by the manufacturer of the component.

c. Stock Number. The Federal Stozk Number (FSN).

d. Types of Failure Modes. This column shall contain a listing
of the ways each component can fail. For example, each winding
in an electric motor could be open or short, or could contain an
insulation breakdown.

3.4.6 List of Functions. A List of Functions shall be prepared for
each functional unit. The equipment level at which functions shall
be described i4 between the replaceable-unit level and the subsystem
level (as represented by the fuel subsystem, the propulsion subsystem,
the communications subsystem, etc,). The functional units that comprise
the subsystems are the ones for which functions must be described. A
function is an action, operation, change of energy level, or chaige of
energy form performed by the hardware item. For example, the function
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LIST OF COMPONENTS AND FAILRE MO.DES

lComponients Part N~ber Stock NuIbir Types of Failure Modes

T7901 3379-018 5576-313-2 LI; Short, open, short to gnd

.L2: Short, open, short to gnd

Figurc 19. List of Ccmponents and Failure Modes
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of a Hydraulic rump is to increase fluid prea3sure in a closed system.
Tefunction of a Radio Antetina ig to receive electromagnetic lines of

force. The function of an electronic hardware item might be to amplify,
process, or convert power supply voltages or currents.

3.4.7 Liqt of Function railures. For each function identified for a
functional unIt, a list shall be prepared of the ways the function can
fail. This list h1 all contain a description of how the function might
be perforrr~d other thaw. inI its ncrmal fashion.

3.4 .8 LDet2ctable Indic:ations of Function Failures. For each function
failure that is identified, a list sh~all be prepared of the detectable
indications i~f the failure This list shall include all coneraticns
that could be performad t(. ietermine whether or not a function is being
performed w~thin nominal tolerances, and all indications that the f^unc-
tion has failed (including odor, tactile, and sound cues).

3.4.9 MalfunctionSympco:'vs. Each distinctly different set of detectable
indicati-ons of function failure from 3.4.8 shall be listed.

3.4.10 C~omponent Block Diagram. A component block diagram shall be
prepared for each malfunet3.on symptom. This block diagram shows all
Cquipment end items that can be repaired or replaced at the organiza-
tional level of maintenance, and that could: by their failure, produce
the malfunctioDn symptom. Each such end item shall be represented by
di box labeled with its designator or name. ln addition to the active
components, all interconnecting hardware items (e.g., wires, plugs,
jacks, mechanical linkages, pipes, hoses, or ducts) shall each be repre-
sented by a box. The logic of configuration, arrangement, and connec-
tion shall be shown with lines between the boxes. The lines shall have
arrowheads that show di-,ection of flow (transmission) of data, mechanical
force, electrical powei or current, gas, liquid, and sclid szatter. How-.
ever, t~ie lines shall nit represent hardware items that interconnect the
more active components, since interconnecting compcnents will all be
represent-ed by boxes.

31.4.11 Act lon Trees. A complete action tree (branching prc-cedure) shall
b,! developed ior each mal~function sy~.ptom that is identified. Each tree
shell consist oý a group of interconnected boxzes in accordance with the
following req.-irement.;. (See Figure 20).

1.4-11.1 Action Tree Co~mponent.;. An action tree shall contain the
following; types of boxes:

a. Sum-nary box, which shall contain a statement of equipment
condition and a malfunction symptom.

b. Repair or Replace box, %inich shall. contain the following
information:
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(1) Circuit Symbol (for itoa-electrical parts, use Peference
Des ignat !on)

(2) Part Number

(3) Fede'al Stock Number

(4) Malfur.. tion Mode - For example, a switch might be
"normally cl, qed but al-4ays open'.

(5) Illustration - This space is filled with an illu;tration
f reference numbe- when or.ne :s assigner.

c. Test/Decision boi:, which shall contain the following infor-
mation:

(i) Test Instrument (if any)

(2) Type of Reading (e.g., voltage, pressure, torqucj

(3) Illustration - T1,s space shall be filled with an illus-
tration reference number when one is assigned.

(4) Location of Test Points - The unique equipment locaLion
at which (or between whic.:) the test is made.

(5) Reading and Tolerance - (e.g., VDC or more) The
blank in this statement is filled in when the limit cf vari-
tion of the subject component output has been determined.

d. Proeedural boxes, which shall contain steps that are per-
- formed in a fixed sequence. These steps shall be derived from

the corresponding step descriptions derived dur'ng task analysis
(3.?). Any number of steps may be included in a Procedural box.

3.4.11.2 Requirement for Dichotomous Outcomes. All test/decision
boxes in the action tree shall be written to permit only two out-
comes. If one test or measurement can have more than two outcomes
that have different di-gnostic implications, then acditional decision
boxes shall be written.

3.4.11.3 Coverage Test. The contractor shall verify that all cam-
ponents and modes id--ntified earlier as the contributors to the
malfunction symptom for which the action tree was written appear
in the repair or replace boxes of the action tree.

3.4.11.4 Criteria for Action Tree Development. Fhe following criteria
shall be appliej, during the development of action trees, te the de':ision
of what check comes next:
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a. Modified Half-Split Troubleshooting Stratesi. The sequence of
checks (tests) in the mcdified half-split strategy maximized infor-
macion gain per unit cost. Assuming a single malfunction, each
check that is made indicates whether the malfunctior: is upstream or
downstream of the check. The half-split strategy dictates that tests
are chosen so that the probability that the maliunction is upstream
of the check equals the probability that it is downstream. Consider-
ation of the remaining criteria defines the modified half-split
strategy.

b. Equipment Status Constraints. Certain checks are prerequ.LiA-e
to others because of equipment inteirelationships.

c. Accessibility. Checks that ace quick and easy should be called
for early. Checks that involve extensive or difficult disassembly
should be specified toward the end of the ?rocedure.

d. Probability of Malfunction Introduction. Those checks which
involve activities with high probability of accidental equipr.,ent
damage should be deferred toward the end of the procedure.

e. Location. Other things equal, the sequence of checks shou'd
minimize the movement of the technician from one locatioi- to
another. However, if more than one technician will be working
simultaneously, and if these technicians can easily communicate,
the location criterion may be ignored when checks are sequenced.

f. Availability of Special Tools and Test Eqju w.ent. Those
checks that call fore the use of tools and test equipment that
are not commonly available should, other factors equal, be
performed later in the procedt.re.

3.4.12 Checkout Procedure. After all action trees for a functional unit
are completed, a checkout procedure shall be prepared which relates the
malfunction symptoms to the action trees. The checkout procedures shall
be primarily a linear procedure of steps and checks, w branching to
isolation procedures (action tree-). In rare instances, a checkout pro-
cedure may contain internal branching (to fully define a malfunction
symptom) before an action tree is referenced in a Malfunctirn Symptom box.

3.4.12.1 Checkout Procedure Cemponents. The chnckout procedure shall
be composed of Test/Decision boxes, Procedural boxes, Replace boxes,
and Malfunction Symptom boxes, us defined in 3.4.11.1. However, th,
Malfunction Symptom boxes shall be terminal rather than initial boxes,
and shall contain a space for an action tree page number which shall
be fl.led in whcn known.

3,4.12.2 Criteria. The sequence of checks in a checkout procedure
slall be determined by the scne classes of criteria as in 3.4.11.4,
to the extent tilat they are applicable.
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3.4.13 Reading and 7ilerance Data. Nominal values of indications
(readings) and allowabic variations from nominal values (tolerances)
shall be provided for every step in a checkout procedure or action
tree where that informaition is required to complete the step.

3.4.13.1 Obtaining Readings and Tolerances. Readings and tolerances
shall b,- dttermined empirically to the extent that this approach is
contractually required by the Procuring Agency. Empirical determina-
tion of this information shall be in accordance with the following
procedure or its equivalent. Information obtained from this procedure
shall be recorded on the "Reading and Tolerance Data Collection Form".
A partia]]y completed sample is shown in Figure 21.

a. Beginning with the Malf'u"' ion Symptom box of an action tree,
follow the instructions of t-e action tree to the first Test/
Decision box. This box will have a missing value beside the
word "Read".

b. Follow the "down" path from the first Test/Decision box to its
ultimate end in a Replace box. Note the component to be rcplaced
and its failure mode.

c. Install a device (or modify the equipment) in such a way as
to simulate various degrees of component failure, so that the
resulting degradation of function or signal will be similar to
that produced by the specified mode of failure of the subject
component.

d. Set up test equipment specified in the first Test/Decision
box to perform the indicated measurement.

e. Vary the degree of simulated component failure! until the
maifunction symptom appears.

f. Record the test equipment reading at which the function
fails. (3.4.'t)

g. Readjust the degree cf component failure until the subsystem
just operates normally.

h. Again record the test measurement value.

i. Note any problems or difficulties encountered either with the
check or the procedural steps leading to the check.

j. Repeat steps b through i for all other Replace boxes linked
to the first Test/Decision box. This is done to verify the
logic of the action tree. Repeat steps a through i for each
other Test/Decision box.
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3.4.13.2 Upon conclusion of the above steps, the technician who
gathered the reading and tolerance data shall describe to the pre-
parer of the action tree the problems noted during the gathering
of readings and tolerances. This information shall De used to
improve the accuracy and completeness of the action tree. The
redding and tolerance values which appear on the Data Collection
Form shall be entered in the appropriate blanks of the action trees
and checkout procedures.

3.4.14 Review and Approval. Ali Action Trees and Checkout Procedures
for each subsystem shall be submitted for review and approval after
the coverage test (3.4.11.3) and after all reading and toierance infor-
mation has been entered. Accompanying these products shall be a state-
ment to the effecc that the tro-ubleshooting procedres represented by
these products effectively isolate the cause of all possible malfunctions
(within the system) to the replaceable or repairable hardware item causing
each malfunction.

3.4.15 Conversion to JPA. The checkeut procedures and the action
trees preparza as specified in 3.4.11 and 3.4.12 shall be conver:e4
into Fully Proceduralized Troubleshooting Aids which meet the require-
ments specified in 3.3 and subparagraphs thereof, and the follo'wing
additional requirements.

3.4.15.1 Crcss Referencing Within Fully Proceduralized Trvuble-
shooting Aids. Fully proceduralized troubleshooting aids shall
be produced in scrambled book form. The troubleshooting aid shall
instruct the technician to observe that certain equipment indications
or conditions are present. Depending upon whether the specified
indication is present or absent, the technician shall be instructed
to branch to a new task, or he shall be free to continue by performing
the next indicated task in the procedure. The folowing procedures
wiil be used to tefer the technician to the correct instructions as
appropriate (see Figures 17 & 18 for examples):

a. Reference to another task on the same a An arrow shall
be drawn fron the task step containing the branching instruction

to the appropriate task step.

b. Reference to the Next Task, Whnich is the First Task on the
Next Page. An arrow shall be drawn from the task step containing
the branching instruction to the right edge of the paper.

c. Reference to Another Task in the Same section or in Anocher
Volume. An arrow shall be drawn from the task step containing
the branching instructiun to a reference paragrapn containing
the reference. Whenever a rep)acement or repair operation is
completed, the technician shall be directed to return to the
first page of the same section.



3.4.16 Index Manual. There shall be a separate index manual covering
all volumes of Fully Proceduralized Troubleshooting Aids that pertain
to one system. The index shall be divided into six seetions (as
described below), providing volume and page references for all trouble-
shooting procedures.

3.4.16.1 Front Matter. Requirements are specified in 3.3.7.

3.4.16.2 Page Numbering. Pages of the index manual shall be numbered
in consecutive order within sections. An individual page shall have
the section number followed by a hyphen and the page number within
that section. For example, the first page in the first section will
be numbered 1-1; the third page in that section will be number 1-3;
the first page in the fourth section will be numbered 4-1.

3.4.16.3 Listing by Subsystems. The first section in the index
manual shall be a listing of troubleshooting procedures indexed by
subsystems and functional units, a'd providing volume and page
references to all troubleshooting procedures dealing with the listed
hardware categories. (See Figure 22).

3.4.16.4 Listing by Indicators. The second section shall be a
listing of troubleshooting procedures indexed by all indicators
(other than lights and sight gauges) on all instruments or control
panels used by crew members. Within these sections, all left-hand
pages shall contain the listings of indicators and volume and page
references, and all right-hand pages shall contain illustrations
of all panels (with callouts to all indicators) mentioned on the
facing page. Illustzation callout numbners shall be inserted in the
index listings at each mention of an indicator. All illustration
requirements shall be identical to those for other troubleshooting
aid manuals. (Figure 23).

3.4.16.5 ListiRng Lights. The third section shall be a listing
of troubleshooting procedures indexed by all warning and other
indicator lights on all instrument, indicator, or control panels
used by crew members. Within these sections, all left-hand pages
shall contain the listings of lights and their volume and page
references. All right-hand pages shall contain Illustrations of the
panels (with cailouts to all lights) mentioned on the facing page.
Illustration callout numbers shall be inserted in the index listings
at each mention of a light. All illustration requiraments shall be
identical to those for other troubleshooting aid manuals.
3.4.16.6 Listing by Circuit Breakers. The fourth section shall be

a listing of troubleshooting procedures indexed by all circuit
breakers on all breaker panels used by crew members. Within these
sections, all jeft-hand pages shall contain the listings of breakers
and volume and page references, and all right-hand pages shall contain
illustrations of all panels (with callouts to all breakers mentionO
on the facing page. Illustration calijut numbers shall be inserted
in the index listings at each mention of an indicator. All illustra-
tion requirements shall be identical to those for other troubleshooting
aid manuals.
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3.4.16.7 Listin&b_ Sight Gauges. The fifth section shall contain a
listing of troubleshooting procedures indexed by sight gauges used by
crew members. Within this section, all left-hand pages shall contain
the listings of sight gauges and thei': volume and page references.
All right-hand pages shall contain ilLustrations of the assemblies
containing sight gauges, with geneBral locator pictures and callouts
pointing to the gauges.

3.4.16.8 Listing by Malfunction. The sixth section shall be a listing
of all malfunction symptoms wh'ch are identified during system check-
outs and which initiate the development of action trees. The symptoms
shall be arranged within the systems and subsystems to which they apply,
and the symptoms shall be accompanied by references to the appropriate
troubleshooting procedures.

4. QUALITY ASSURANCE PROVISIONS

4.1 In-Process Reviews. All JPA manuals ";hall be subject to in-process
review prior to publishing. Internediate products shall be subject to
review as stated in 3. REQUIREMENTS. Revietis may be conducted at the
contractor's facility or his source facility at any time during the
development cf the JPA. However, reviews shall be held prior to prepa-
ration of final reproducible copy.

4.1.1 In-Process Reviews shall be executed by the Government (Government's
participation at its option) and the cor.tractor in a timely manner. The
contractor shall be responsible for the establishment of the schedule that
will permit the Government to review the contractor's mode of preparation,
compliance with specifications, technical content, and problem areas.

4.1.2 In-Process Reviews will normally be initiated at the discretion of
the cognizant service; however, reviews may be requested by "he contractor
when assis:ance or clarification is desired.

4.2 Pre-publication review, validation, and verification shall be conducted
in accordance with TO 00-5-1.

4.3 O'ter quality assurance provisions shall be in accordance with MIL-M-

38784 and MIL-P-38790.

5. PREPARATION FOR DELIVERY

5.1 Packaging, packing, and marking for shipment shall be in accordance
with MIL-M-38784 and MIL-P-38790.

6. NOTES

6.1 Definitions. The following definitions shall apply:
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6.3.1 Action Tree. An action tree is a pictorial representation of a
branching troubleshooting procedure. It results from the application
of a set of ceiteria (strategy) to the decisions concerning the equip-
ment check to be next performed.

6.1.2 Activity. A single maintenance task or a group of tasks, all related
tn a higher order maintenance function; such as checking or adjusting a
number of similar hardware items (e.g., flight instruments or door hinges).

6.1.3 Aircraft. Any weight carrying structure for navigation of the air,
designed to be supported either by buoyancy of the structure or by the
dynamic action of the air against its surfaces.

6.1.4 Assembly. A number of pgr-.s or sub-assemblies or any combination
thereof joined together in order to perform a specific function.

6.1.5 End Item. A finished item complete within itself, whether a simple
piece or made up of many pieces, and ready for its intended use.

6.1.6 Equipment. A unit or units and necessary assemblitts, sub-assemblies
and parts connected or associated together to perform an operational
function.

6.1.7 Functior.a1 Segment. The smallest hardware division within a func-
tional unit that is replaced at the organizational level of maintenance,
assuming that the functional unit is divisible. An exanple of a tunctional
segment for an avionics functional unit would be a Line Replaceable Unit
(LRU), such as the Antenna, Receiver Transmitter, Control. Indicator, and
Frequency Tracker which are LRUs of the APN-147 Doppler Radar.

6.1.8 Functionat Unit. A set of equipment one claýs order lover than
system which provides control or an input to a bast- function. It is
possible that for some basic system functions there will be no distinction
between subsystems and functional units if the basic fuaction is performed
by only one functional unit. Examples of functional un:ts for a navigation
system are a Navigation Radar, and a Navigation Computer.

6.1.9 Group. A collection of units, assemblies, or sub-assemblies which
is a subdivision of a system, but which is not capable of performing a
complete operational function.

6.1.10 Item. A generic term used to identify the specific entity under
consideration. As such, it may be a part, sub-assembly, group, equip-
ment, etc. (MIL-STD-471).

6.1.11 Line Removable Item (LRI). An item which is removable at the
organizational level of maintenance. This may range from the equipment
down to the part level. May also be referred to as a Line Removable Unit
(LRU).

6.1.12 Module. A combinati•n of components contained in one package, or
so arranged as to be mounted -ogether, which provide a complete function
or functions to the subsystem tr system in which they operate.

64



6.1.13 Part. One piece, or two or more pieces joined together which are
not normally subject to disassembly without destruction of designed use.

6.1.14 Referenced and Created Data 6ases. Since much of the data
required to prepare job performance aids for existing systems may be
contained in existing documentation, such data is to be referenced
rather than duplicated in a separate data base. This data is referree
to as the Referenced Task Description Data Base. Other data, however,
must be generated, modified, or updated to meet the cequirements for
job performance aids development. Such data mus' be collected and stored
in a spp.ial data base for use by the job aid formatter. Thi3 is referred
to as the Created Task Description Data Base.

6.1.15 Stage. A combination of two or more parts which form a portion of
a sub-assembly and is usually not replaceable as a whole.

6.1.16 Sub-assembly. Two or more parts which form a portion of an
assembly or a unit replaceable as a whole, but having a part or parts
which are individually replaceable.

6.1.17 Subsystem. A combination of equipments, groups, etc., which
performs an operational function within a system. Subsystems form
the major subdivisions of systems. Examples of subsystems include
navigation, communication, electrical, and propulsion.

6.1.18 Subtask. Any group of zelated behaviors which fulfills a
limited purpose within a task. For example, "oper access doors" or
"set up test equipment" may be subtasks within an inspection or check-
out task.

6.1.19 System. A combination of two or more subsystems generally
physically separated when in operation, and such other assemblies,
sub-assemblies and parts necessary to perfcrm an operational func-
tion or functions. An aircraft is an example of a system.

6.1.20 Task. A group of related behaviors required of a mainterance
technician within a given work cycle or routine (e.g., from work order
through cleanup) which is directed toward a specific work objective;
and consists of the composite of the information, decisions, and
responses required to accomplish a unit cf work. !DH 1-3).

6.1.21 Task Description Data Base. The task description data base
consists of the data which are required to describe how each task
identified in the Task Inventory is to be performed, who performs the
tash, when a task is to be performed, the conditions under which the
task is performed, and what supporting tools, test equipment, and
supplies are required to perform the t..;k. The data base provides
content for the job performance aid manuals, and a structure that
facilitates formatting of the manuals.
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tl raz" adthe Rfrne Task Description Data Bases, It is

Thedat i-dexng ndanagement form, to be pr4)ae consists of a

information required for each task. The cell entries provide the

actual data or a reference to where the data is sitorec. in the Ref-
erenced or Created data bases,

6.1.23 Task Identi~fcation Matrix (TIM). The TIM consists of a tvo-
dimensional array of column and row headings and cell eptries. Tne
row headings consist or ti-e names for all subsystems, equipraents,
assemblies, etc., to the lowest level of system subdivisirn WitLh which
organizational maintenance personnel will interact. The column head-
ing;s zonsist of the names of maintenance fuactions performed aL tile
organizational llevel. The cell entries in thle matrix identify if a
given maintenance function is perfor-med on a given item of ha-iware
at a specified level within the hardware item (row heading) list,
Each intersection of a hardware item and a maintenance function iden-
tilfies a possible task.

E.1.24 Task Inventor. The Task Inventory is a list of the 'iames and
idertifying codes of all. taskrs that munst be performed by maintenance
technicians at the organizational level, for all of the subsystems under
consideration. The task names art: made up of the combination of the
column heading and row heading that defines the cell, i.e., "checkout
transmitter" in the Task identification Matrix.

6.1.25 Task Step. A 1,asic unit of behavior (.made up of the smallest
logically definable s'_-t of information, decisions, and responses) which
the -ý~intenornce technician is required to perform in c-ompleting a task
ur subtask; e.g., a single action identified by a specific signal on a
specified display or other source of information, a 3pecific control
actuation or other identifiable response, and a feedback signal indi-
cating the adequacy of the response. (liii 1-3) .

6.1,26 Unit. An assembly or any combir-ation of parts, sub-assembl~ies
and assemblIies mounted together, normally capable of independent
operation in a variety of situations.

6.2 Verb List. In the foliowirg l1ist, ep-n verb is definer! in terms
o- one or more innarings associated with aircraft maintenance. A sample
sentence has been provided for each usage.* A nu-nbez entry in the pref-
erence ratnk coluun Indicates the starding of that vern co~mpared to
others with the same or _1imiiar meaning (highest rank is I). Syno.-yMs
with which the verb wai ranked are Iiited, in terms5 of tlheir ow-n ranking.
If a synonyra holds first ,ank, it is underlined. W6heve necessrry,
special notes are also ýncluded. Lower ranking verbs can be used whcn
the first-ranked vetb is particularly awk~ard or mibleading in a giver
statement.
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INDEX

Action trees, maintenance 47, 53-56, 64
Sample 54

Activity
Definition 64
Ending 43
index 24
Title 23

Aids, job performance
see job performance aids

Applicable docurnerts 6

Applicable serial numbers
Input conditions 23
Task data index and management matrix 13

Assistants
Input conditions 23
Instructions for 40

Block diagrams, component 47, 53

Branching procedures

See troubleshooting aids, fully proceduralizcd

Callouts 40, 44

Caution paragraphs 16, 24

Checkout procedures
For troubleshooting aids, fully proceduralized 47, 56

Component block diagrams 47, 53

Components and failure modes, list of 47, 49-53
Sample listing 52

Cross referencing, requirements for 40, 59

Data base
Created and referenced, distinction between 65
See task analysis maintenance
See task d~scrintion data base
See troubleshooting aids, fully proceduralized
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Data Sources
New systems 7-8
Existing systems 8

Delivery 63
Detail, level of 19, 43

Documentation
See data sources

Drawings
See illustrations

Ectuipment
Conditions 16, 23
Description data, collection of 13
Illustrations and photographs 13, 43-47
Test 13, 23

Examples
Action tree 54
Components and failure modes 52
General and specific locator illustrations 45
Input conditions page 22
Maintenance instruction frame format option 1 28
Maintenance instruction frame format option UI 29
Page layout, option 1 32
Page layout, option II 33
Planetary locator illustration layout 46
Reading and tolerance data collection form 58
Replacement parts pages 25
Table of contents 37
Task description index and management matrix 15
Task identification matrix 9
Task step formats 26
Task statements and codes 12
Test equipment and tool use form 14
Title page for job guides 35
Title page for troubleshooting aids 36
Troubleshooting frames 50-51
Troubleshooting indes, indicators listing 62
Troubleshooting index, subsystems listing 61.

Failure modes 49

Follow-on maintenance 39-40
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Format
Front matter 34-37
Inspection guides 30
Index

Job guides 29, 30
Troubleshooting aids 60-63

Job guides
Input conditions 21-24
Peplacement parts pages 24-25
Maintenance instruction frame 24-29
Maintenance support information manual 31
Page size 31-33
Security markings 47
Task step 25-26

Example 26
Troubleshooting aids, fully proceduralized 49-51
Typography requirements 47-48

Fully proceduralized troubleshooting aids
See troubleshooting aids, fully proceduralized

Function failure, list of 47, 53

Functional implications of function failures 47, 53

Functions, list of 47, 49

Graphic arts requirements
See illustration requirements

Randbooks
Developers 3
JPA managers 3

Illustrations
Examples 45
Keying to text 40
Planitary locator layout 46
Requirements 43-47

Indexes
Job guides index

Content 27
Organization 27
Major subystems listing 27
Equipment alphabetical listing 30

Troubleshooting aids index
Listing by circuit breakers 60
Listing by Indicators 60

Example 62
Listing by lights 60
Listing by malfunction 63
listing by sight gauges 63
Listing by subsystem 60

Example 61
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Input conditions pages 21-24
Example 22

Job guides
Coverage 20
General requirements 31-47

Front matter requirements 34-37
Illustration requirements 43-47
Page size requirements 31-33
Security markings 47

i Writing requirements 34-43ii21 Index

See indexes
Inspection guidelines manuals 30
Maintenance instruction manual 21-27
Maintenance support information manual 30-31

Job performance aids 1-2
See format
See job guides
See task analysis, maintenance
See troubleshooting aid;, fully proceduralized

Linear procedures
See job guides

Maintenance action trees
See action trees, maintenance

Maintenance instruction frame 24-26
Formats 26
Number of callouts per frame 44
Number of steps per frame 40

Maintenance instruction manuals 21-27

Maintenance support information 17, 30-31

Maintenance support Jnformation manual 30-31

Maintenance task analysis
See task analysis, maintenance

Malfunction isolation procedures
See action trees

Mal function symptoms
index 63

lIsting of 47, 53
Mil-J-83302 3-4
Multi-man activities 18, 40

See also personnal requirements
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Notes
Specification 63-109
Training 42
Use in JPA 16, 24

No-,.n/e-bject list 38

Numbers, rules for writing

Page numbering
Job guides 21
Indexes 27, 60

Performance aids
See job performance aids

Personnel requirements 16, 23

Preparation for delivery 63

Production and delivery 63

Quality assurance 63

Reading and .olerance data
Example collection form 58
Obtaining reading and tolerance data 57
Review and approval 59
Use of reading and tolerance data 59

Repeated siteps 41
Repeated '.:asks 18
Replacement parts

Information in task description index and management matrix 16
Pages 24

Review and approval
Action trees and checkout procedures .59
job guides 43
Reading and tolerance data 59
Ta!.k description index and manaRe.-ent matrix 19
Task Identification matrix 11
Task inventor; 11
Task step data detaIls 19

Req- i rements
Job guides 20-47
Task analysis 7-20
Troubleshooting aids, fully procedurallzed 47-63

Safety requirements 18, 40, 43
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Scope of specification 6

Sections, job guides 21

Special instructiotns 18, 42

Special tools and test equipment 13, 23
See also test equipment ane tool use form

I- ,Specialists
Inmtruction: for 40
Requirements for 16, 23
See also personnel requirements

Supplies 16, 2.0

Summary box 53
See also action trees4{ Systems documentation

See data sources

Table
Tvpography and lettering for JPA pages 48

Task, definition 65

"Task analysis, maintenance 7-20
Coverage 7
Data sources 7-4
Level of detail 19
Procedures 8-20
See also rroubleshooting aids, fully proceduralized

Task descriDtion data base
Created or ieferenced 11-19, 66
Coverage 7
Defined 66
Sources

See data scurces
See also task description index and managenent matrix
See also task step data details

Task description indepx and =anage ent matrix
Column headings 13
Definition 66
Example 15
Matrix cells entries 19
Row headings 13
Specific task description dsta required 13-19
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Task identification matrix 8-11

Definition 66
Example 9
Review and approval 11

Task inventory 11-13
Definition 66
Example 12
Review and approval 13

Task step, types of 24-26
Task termination 18
Technical orders

See data sources

Troubleshooting aids, fully proceduralized
Action trees 47, 53-5.

Example 55
Checkout procedures 47, 56
ComponLnt block diagram 47. 53
Conversion to JPAs 59
Coverage 47. 55
Detectable indications of function failures 53
Final products 47
Index 49, 60-63
Intermediate products 47-59
List of components and failure modes 47, 49
List of function failures 47, 53
Organization 49
Reading and tolerance cata 47, 57-59

Tvpc.nraphv 47-48

Verb list 38, 66

Verification 63

Volumes, division into 21

Warnings 16, 24


